The slow excretion of penicillin from the cerebrospinal fluid into the blood stream (Figure 1 ).
The slow excretion of penicillin from the cerebrospinal fluid into the blood stream and the fact that no absorption of penicillin took place from the blood stream into the spinal fluid when small doses of penicillin were administered systemically has been demonstrated (1 to 4). One investigator was unable to find penicillin in the cerebrospinal fluid of patients without central nervous system lesions 30 and 60 minutes after intravenous injection of as much as 30,000 units.
As a result of these observations, penicillin has been employed intrathecally in the treatment of intracranial infections, both experimentally (6 to 8) and clinically (9 to 12), and has proved to be of considerable therapeutic value. However, the treatment of intracranial infections with intrathecal penicillin, even in the most skillful hands, is not always easy. It is often difficult to decide how much penicillin to administer intrathecally, how long intrathecal injections must be continued, and whether or not systemic therapy is also necessary. In the more intractable infections, daily intrathecal injections must be continued over long periods of time. Repeated injections of penicillin into the lumbar subarachnoid space not uncommonly cause lumbosacral arachnoiditis and unilteral or bilateral sciatic nerve palsy (13) . In some cases, because of the formation of a "block" in the cerebrospinal system, intracisternal and eventually intraventricular administration may become necessary. The dangers of multiple cisternal punctures are (1) hemorrhage into the cisterna magna, (2) needling of the floor on the fourth ventricle, and (3) herniation of the medulla into the cisterna as a result of changes in intracisternal pressure. Recently, we (13) have seen a patient die of hemorrhage into the cisterna magna, caused, in all probability, by the rupture of a vessel by the spinal puncture needle. In addition, the obvious technical difficulties, the discomfort to the patient, and the ever present possibility of introducing secondary infection make it desirable to dispense with the intrathecal administration of penicillin if this should prove feasible.
In the hope of simplifying some of these problems, the following studies were undertaken. Sixteen studies were made using 14 Figure 5 demonstrates the high penicillin levels obtained.
RESULTS AND DISCUSSIONS
As shown in Table II , measurable amounts of penicillin were found in the lumbar subarachnoid fluid of 6 patients who received the drug by the intravenous or intramuscular route. All of these patients had a maximal serum penicillin concentration of 0.625 units per ml., or over (disregarding the single determination in the second study of patient E. P., Group B, 2), 5 of them having a maximal concentration of 1.25 units per ml. ormore. Six of the remaining 8 subjects showed no penicillin in the cerebrospinal fluid at any time. One of these 6 had a maximal serum penicillin concentration of 0.625 units per ml. for a short time, while the concentration of penicillin in the serum of the other 5 was consistently below that figure. It will also be noted from Table II that, where high serum levels are obtained, the longer the period of time during which penicillin is administered systemically, the greater is the possibility that penicillin will be found in the lumbarfluid. In general, the drug had been administered longer to the patients who showed penicillin in the lumbar subarachnoid fluid than to those who failed to achieve detectable concentrations. Furthermore, in the 3 studies which showed the lowest concentrations in the lumbar fluids, G. G. I.M.-intramuscular. 10,000 units per hour. Both patients were proved by autopsy to have severe renal damage. The kidneys of L. S. were grossly enlarged and riddled with numerous tiny petechiae and small pinpoint abscesses. In addition, the left kidney contained 2 infarcts, one 4 by 3 cm., the other smaller, the central portions of which were liquified. The kidneys of M. S. were not remarkable grossly, showing only edema. Microscopically, however, there was extensive vacuolation and destruction of the tubular epithelium and deposits of calcium within the lumina of the damaged tubules. In both these cases, therefore, high serum concentrations of penicillin and relatively high spinal fluid concentrations were apparently the result of slow excretion of the drug by severely damaged kidneys (15) .
Other investigators (16, 17) 
